The effects of insulin infusion on plasma and brain glucose in hyperglycemic diabetic rats. A comparison with placebo-treated diabetic and nondiabetic rats.
Experimental and clinical studies have revealed a worsened neurologic outcome after cerebral ischemia in hyperglycemic subjects, including hyperglycemic diabetic subjects. A possible therapy to reduce the magnitude of ischemic brain injury in diabetic subjects would be to use an insulin infusion to reduce brain glucose concentrations to values found in those who are normoglycemic and non-diabetic. The present study, using hyperglycemic diabetic rats, examined the effect of an insulin infusion on plasma and brain glucose concentrations to determine their relationship while plasma glucose concentrations decreased. In addition, plasma and brain glucose concentrations were compared to those in diabetic and nondiabetic rats treated with saline. Saline had no effect on the plasma or brain glucose concentrations in the diabetic rats or nondiabetic rats. The saline-treated diabetic rats had increased plasma and brain glucose concentrations as well as an increased brain-to-plasma glucose ratio when compared to the saline-treated nondiabetic rats. When an insulin infusion was used in diabetic rats to decrease plasma glucose to nondiabetic levels over approximately 2 h, the brain glucose concentration decreased. However, the brain-to-plasma glucose ratio remained at the "diabetic" value, so that the brain glucose concentration tended to remain increased when compared to normoglycemic, nondiabetic rats. We conclude that if these results are applicable to humans, measurement of plasma glucose in diabetic patients will underestimate the amount of glucose in the brain and this relationship will not be influenced by acute insulin therapy.